Subcellular sites of enzymes catalyzing the phosphorylation-dephosphorylation of dolichol in the central nervous system.
The subcellular locations of several enzymes involved in dolichyl monophosphate (Dol-P) metabolism in brain have been investigated. Dolichol kinase is highly enriched in a heavy microsomal fraction from calf brain, while 71% of the Dol-P phosphatase activity was recovered with the light microsomes. Lower amounts of the phosphatase activity were also found in the heavy microsomal, mitochondrial-lysosomal, and synaptic plasma membrane fractions. Since the light microsomal fraction also contained substantial acetylcholinesterase activity, an axon plasma membrane marker, an axolemma-enriched fraction, was prepared from rat brain by a second procedure. A comparison with microsomal and mitochondrial-lysosomal fractions revealed that the axolemma-enriched fraction contained the highest specific activity of Dol-P phosphatase, indicating that the enzyme was present in the axon plasma membrane. The tunicamycin-sensitive UDP-N-acetylglucosamine:Dol-P N- acetylglucosaminylphosphotransferase , glucosyl- phosphoryldolichol (Glc-P-Dol) synthase, Glc-P-Dol:oligosaccharide glucosyltransferase, and the oligosaccharyltransferase were all found predominantly in the heavy microsomes. These results indicate that the enzymes responsible for the initiation and termination of biosynthesis, as well as the transfer of dolichol-linked oligosaccharides, reside in the rough endoplasmic reticulum (ER) of central nervous tissue. Evidence that at least some Dol-P molecules formed by dolichol kinase are accessible to multiple glycosyltransferases in the rough ER of brain is also presented.